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Background

(a) Hallucination in Audio-Visual Large Language Models (AV-LLMs)
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• Hallucinations arise from complex cross-modal interactions

• AV-LLMs struggle when modalities conflict (e.g., Video shows a guitar, audio plays 

a violin → model answers “one sounding acoustic guitar.”)

• Trimodal reasoning is significantly harder than VL (vision-language).

Method: AVCD Results

(b) Contrastive Decoding (CD) for mitigating hallucination in 

Vision-Language Models (VLMs)

• CD compares the original logits with logits from distorted inputs

• In VLMs, CD perturbs the visual modality to create distorted inputs

• Traditional CD uses only one negative (corrupted) instance

VLM
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(c) Tri modal interactions in AV-LLMs

• Hallucinations in AV-LLMs arise across all levels: Unimodal, Bimodal, Trimodal

• Trimodal reasoning introduces new challenges 

• Traditional CD uses fixed modality corruption and not designed for trimodal models.

1. Measuring modality dominance • Dominance score 𝐷𝑀, 𝐷𝑀
𝑗

represents the dominance 

score of modality M.

• 𝐴
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is the attention weight assigned by the last 

query token to i-th key token.

• M represents the set of indices corresponding to video, 

audio, or language tokens.2. Attention masking via zeroing out

• We mask less dominant modalities (e.g., when language is dominant, video and audio are masked).

• Masking uses an attention-based threshold (the top P% of the mean stacked 𝐴𝑄𝐾 across layers).

3. A reformulated CD for trimodal integration 

• Modeling the probabilities in Eq. (2) when language is dominant as follows:
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• To convert the distribution into logit form, we apply the logarithm to Eq. (4) as follows:
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• Directly adding probabilities inside the logarithm is undesirable, therefore we use Taylor expansion
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• Accordingly, we can approximate logit 𝒚𝑡 𝐱
𝑣 , 𝐱𝑙 as follows:
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• Similarly, by applying the logarithm to Eq. (5) and substituting the results into Eq. (2), we derive the 

extended CD for the visual modality:
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• Address both video and audio, we sum logits and final CD:
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Propose Audio-Visual Contrastive Decoding (AVCD):

1. Handle up to 3 modalities

2. Adaptive hallucination mitigation

3. Improves inference efficiency
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